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This experiment asJced whether infants at 5 months 
perceived an invariant over four types of rigid motion (perspective 
transformations), and thereby differentiated rigid motion from 
deformation. Four perspective transformations of a sponge rubber 
object (rotation around the vertical axis, rotation around the 
horizontal axis, rotation in the frontal plane, and looming back and 
forth) were contrasted with a rubbery "squeezing" motion of the same 
object. Twentj-£cnr infants were habituated to three of the 
perspective transformations and tested on a pre- and post-test with a 
fcurth perspective transformation and with the deforming motion. The 
dependent variable vas locking time. Backward habituation curves 
showed a rise in locking time when the post-test was introduced after 
habituation, but a greater rise for the deformation than ifor the 
rigid transformation. Analysis of variance confirmed that the type of 
motion (rigid or deforming) was significant in determining degree of 
habituation. The inference .was made that the infants perceived the 
invariant property of rigidity in all four perspective 
transformations and thus differentiated them from deformation. 
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A question of central importance t'" a theory of perception is, 
how do we come to perceive the world as having a stable, ordered layout, 
furnished with objects having permanent properties, despite the fact that 
we ourselves and the objects of the world are often moving. Experiments 
on the perception of the world's permanent properties, despite an observer's 
chan£:^ing perspective, have become more numerous in recent years. Witness 
the increasin^^, literatures on size, distance, and shape constancy, object 
pernanence, and perception of an objective spatial lr.yo:;t. The question 
of how stability is perceived despite change has seldoin been put to the 
very young infant; instead most studies on infant perception utilize as 
stimuli static representations- It is readily apparent that this experi- 
^i;^ rental approach does not address the original question; if we are to dis- 

jmm^ cover when and how the young intrant perceives identity in an array which 

changes over time, it is requisite that we observe him under conditions 
where he has the opportunity to view a varying environment. 

Adults and children, in real world instances, perceive an object 
(^y^ as having a stable, rigid shape despite the fact that it may be under- 

going a f^unily of continuous perspective transformations. vvhen an object 
undergoes a perspective transformation (e.g., rotation around its horizontal 
axis), all texture elements on the surface of that object are being dis- 



placod reiaMvo to the came axin. Furbhor, It can be clciimed that tlie 
relabion.ship t:t::\onz thor.e elements remains invariant throughout the trans- 
rormabionjj . Thus, this invariant relationship provides information thtit 
we can use to perceive a rip;id ob.lect . 

Non-rigid, or deforming, motions are also typical ways that objects 
change. contrasted with a perspective transformation where texture 

elements are ir.oving relative to the same a>ds, in most deforming motions 
texture elements are being displaced around several axes simultaneously. 
The relationship between the surface elements does not remain invariant 
over the deforming motion. But the fact that motion exists around more 
than one axis at one point in time is itself informative and can have a 
role in specifying a non-rip^id object . A different kind of invariant 
exists if the deforming transformation is reversible; ve are likely to 
perceive an elastic or spongey object. 

We believe that it is reasonable to assume that the pick-up of 
invariants, such as these, serves as a basis for our perception of a stable 
ordered world. The invariant relationships existing in a changing flux 
of stimulation can be viewed as specifying the permanent properties of 
the environment (such as an object's shape). It is the pick-up of the?- 
invariants which also allows the perceiver to differentiate between objects 
on the basi- of some characteristic such as rigidity vs. elasticity. The 
current experiment is concerned with the latter issue: Are young infants 
capable of differentiating between a rigid and a deforming motion? In 
other words, how early are they sensitive to the information which specifie 
a rif^id vs. non-rigid object? 

Four perspective tr""-fonnations of a ^jponge rubber object served 
as the rigid r.otions in this experiment. They included rotation around 



3, 

*:he vertical axir>, robabion around bhe hori/onbal fixia, rotabion in the 
fronbaJ. p'l.^me, and loominf.^ back, and forth. Picbured in the firsb slide 
iv. the object rotatin/j; on its horizontal axin. 



Slide 1 

The deforming motion consisted of a squeezing of the object and is pictured 
on the second slide. 



Slide 2 

We chose the habituabion paradigm; the general procedure is outlined 
on the next slide. 

Slide 3 

Tventy-four subjects (mean age five months) were presented wit, *hree 
rigid motions in a consecutive fashion. The next motion in the :ence 
was presented when an infant locked away from the current display for two 
seconds. Presentations were continued until a criterion of habituation 
was reached for all three motions* The criterion was defined for each 
infant as one-half of its fixation on the first or second habituation 
exposure 5 whichever was longer. 

When the criterion of habituation had been met, a post-test was 
presented which included a fourth rigid motion, the one that was not 
r nted for habituation, and a deformation. One group of tw^elve subjects 
saw the new rigid motion first, while the other group saw the deformation 
first. The post-test was repeated. Notice J'lat a pre-test was given 
before the habituation sequence, to determine if one motion was intrinsi- 
cally more interesting than the other. 
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'['ho (l(^pcMu!/-.»nt :!io/»:;ur'c.' wrir. total jaokin^;; tinu?, :u\ recorded by an 
observer lookiru'; throa!:h a pe(*phoT<». obr.ervor va;; blind with i'esj')MCt 

to thf^ current mc)t,Loii voli as to the experimental c adltion, 

fkickward habituation curve:.; wen? plotted for botli firoiip::-. , rollowinf$ 
Cohen* ri procedure. The next slide depict:; the curve for thoGe r>ubjectG 
who saw derormation firr. t in the pre-and pojj t-tests. 

Slide h 

Log transformations were performed on looking timeii to normalize the dis- 
tribution, which wa3 positively skewed. A three-motion sequence is repre- 
sented by a single point on the habituation portion of the graph. Notice 
that there is t^reater dishabituation to deformation than there is to the 
fourth rigid motion and that this difference is maintained when the post- 
test is repeated. The results of the group which saw the fourth rigid 
motion first are pictured on the next slide; the pattern of results are 

Slide 5 

quite similar in that there was more fixation on the deformation. 

An analysis of variance was performed which utilized as a within- 
subject factor the differential increase in looking time from the last 
look of habitu-^tion to deformation vs. the fourth rigid motion. To get 
this difference score, we subtracted duration of the last look of habitua- 
tion from duration of the looking time to deformation and to the new 
rigid motion in the post-test. Results indicated that there was a 
significantly larger increase in fixation to the deformation as compared 
to the fourth rigid motion (F(1,22) = 8.9^, £ < .007). The other two 
fjictors in the analy.., Is of variance, sex and order of presentation of 
notion in the pre-and por/.t-ten ts , were both non-significant. 
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Wh;; (I'MV-r.uM on inl.rliun.eu.l.ly ;nor'^ ,i nton.M'.t Lnr. rocfird.l.PMf; of habi t.iuition? 
cXM-Mlno^i Ih- prHjtoGt ncorrrn and fcauid l\vii th-n'c vau no <l:i. f I'erenco in 
luokini-; pro lerjricc to the two kindo of motion before habituation. Furtlier- 
raore, the dl f f'erence^; in dishabituation to the two kind- o.r motion in the 
pont-teiit cannot be attributed to the overpowering ef fec^- ? of Just one 
or two rifiid motions; in a comparison of fixation iimnediatoly preceding 
and following habituation, an analysis of variance with the four perspective 
trans formatior.o separated as factors yielded no significant differences. 

These data seem to us to show that after : ?ing habituated to a series 

of ricid motions, infants will show greater dishabituation to a deformation 
than to a new rigid motion. V/e were also interested in determining whether 
eitlier of these increases in attention was greater than an increase that 
would be expected if no change of motion was introduced. To this end, 
we ran a control group of ten babies who continued to see the same rigid 
motions in the post-test as they had observed in habituation. Statistical 
analyses indicated that dishabituation to the deformation was significantly 
greater tha.n the change of looking time in the control group (t^ 1.82, £ 

< .0:?, one-tailed), whereas dishabituation to the new rigid motion was 
not. 

The results of the present experiment suggest that f ive-month-olds 
perceive a stable, rigid object over perspective transformations. During 
habituation they were able to pick up invariant information that specified 
a rigid object across three perspective transformations. This invariant 
was maintained in the array when the object underwent a new perspective 
transformation: thus, habituation generalized to the fourth rigid motion. 
On the other hand, dishabituation did occur when infants viewed the defor- 
mation, indicating that they were able to detect a shift in the information 
which specifies a rigid vs. elastic object. It ir. unnecessary (and in 
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r^i.-r. 'ir.rv-rir.orrib ItO to CKplaIn Lhoi;c rtj::iilL:.i i.ri tonriG of abstrHction of 
a ^\z'.il\-: f'jaliiro and ucr;e;.i;:;r;ujnt of i ttj pi'o:;onco in futAirc ^rtirriuluj 
cii jp Liv/.i ; the invariance vac maLntainecl in the array over timo, continu- 
ouoly available for detection. 

conclude that five mon^ h old infants are capable of perceiving 
stability over cha:"^e, and we maintain that this is made possible in part 
by zhe detection of invariant relationships in the varying array- Objects 
and events can be uniquely specified in stimulation by these invariants, 
which serve as a basis for their differentiation. Our evidence that a 
young infarct can perceive a stable, rigid object and can differentiate 
it frcn a deforming one suggests tho primacy of these principles for a 
theory of perception- 
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